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Graduate School of Mathematics, Nagoya University
1
Vojta [V1] Nevanlinna Diophantus
, 2 .
Nevanlinna 2 ( [L]).
1J( 2 ). $X$ $\mathbb{C}$ , $D$ $X$
, $E$ $X$ . , $\epsilon$
$X$ $Z=Z(X, D, E, \epsilon)$ , $f(\mathbb{C})\not\subset D$
$f$ : $\mathbb{C}arrow X$ , .





. , $Nf,\mathrm{R}\mathrm{a}\mathrm{m}(r)$ .
, .
L2 ( 2 ). (i) $X$ Riemann , $Z=\emptyset$ 2
. $(fNf)$
(ii) $X$ $\mathrm{P}^{n}(\mathbb{C})$ , $D$ , (1) ,
, $\mathrm{m}$ (r) , $Z$ 2
. Nf, $m(r)$ $f$ ,
$Z$ . $(fAf,fC],fV\mathit{2},\mathit{3}f)$
(iii) $X$ $Abel$ , $D$ , $Z=\emptyset$ 2 .
$(fK\mathit{2}f,[NW\mathrm{Y}f,\beta Yf)$
Vojta[Vl] , 2 Diophantus .
1314 2003 102-117
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L3 (Vojta ). $S$ $k$ ,
. $X$ $k$ , $D$ $X$
, $E$ $X$ . , $\epsilon$ $X$




(i) $X=\mathrm{P}^{1},$ $k=\mathbb{Q}$ .




(ii) $X=\mathrm{P}^{n},$ $k=\mathbb{Q}$ .
L5 (Schmidt [Sch]). $L_{0},$ $\ldots,$ $L_{n}$ $n+1$
$L_{i}( \mathrm{X})=\sum_{i=0}^{n}a_{i}X_{i}$ . $\epsilon$ ,
$|L_{0}(\mathrm{x})\cdots L_{n}(\mathrm{x})|<|\mathrm{x}|^{-\epsilon}$




(iii) $X$ Abel , Faltings [Fa] .
Nevanlinna 2 , .
$J$ .




$f$ : $\mathbb{C}arrow X$
$m_{f},z(r)\leq m_{f^{(k)},z^{(k)}}(r)+O(\log^{+}(rT_{f}(r))).//$ (2a)
$m_{f^{(k),s_{\infty}}}(r)\leq O(\log^{+}(rT_{f}(r)))//$ (2b)
. , $f^{(k)}$ : $\mathbb{C}arrow J_{k}(X)$ $f$ k- , $Z^{(k)}$




Nevanlinna $\mathrm{I}\mathrm{E}_{\mathrm{R}}^{\frac{-}{\overline{\mathrm{Q}}-}\mathrm{A}}$ $\mathrm{D}\mathrm{i}\mathrm{o}\mathrm{p}\mathrm{h}\mathrm{a}\mathrm{n}\mathrm{t}\mathrm{u}\mathrm{s}\mathrm{l}\backslash \mathrm{E}11\backslash \mathrm{J}_{\overline{\tilde{\mathrm{n}}}ffl}^{=}\Delta$
$X\}\backslash \Re^{\prime \mathrm{u}}\phi^{1}k^{\backslash }\emptyset\ovalbox{\tt\small REJECT}^{8}\not\in$ $j\mathrm{E}m\Phi$ $1.7$ $\phi$
$k\ovalbox{\tt\small REJECT}$ $2$ $\exists^{\backslash }\mathrm{i}\neq\acute{\pi}\Phi$ $\ovalbox{\tt\small REJECT}$ $2$
$\mathrm{f}\ovalbox{\tt\small REJECT} \mathrm{P}_{\iota}T\backslash \mathrm{B}_{\backslash }$ $1.1$ Vojta $\#^{\mathrm{j}},\mathrm{L}_{\backslash }^{\mathrm{B}_{\backslash }}$ $1.3$
, 1
.
$X=\mathrm{P}^{n}$ $l$ , Vojta [V1] TheOrem643 TheOrem6.6.1
. $X\subset \mathrm{P}^{N}$
.
L7. $X$ $k$ $n$ $\mathrm{P}^{N}(k)$
. $[\mathrm{x}]\in X$ , $v0:=\mathrm{x}\in \mathcal{O}_{k,S}^{N+1}$ . $\mathcal{O}_{k,S}^{N+1}$ $v0,$ $v_{1,\ldots,N-n}v,$ $\ldots,$ $v_{N}$




$k^{N+1}$ , $\epsilon$ . $V:=v_{0}\Lambda$
. .. $\Lambda vN-n$ , $v_{1},$ $\ldots,$ $v_{N-n}$ 2 .
, $S\subset k^{N+1}$ .
( ) $\mathrm{x}\not\in kS$
$\mathrm{x}’\Lambda V\neq 0$
, $\mathrm{x}\cdot \mathrm{b}_{i}\neq 0$
$\sum_{v\in S}\log\frac{||(\mathrm{x}’\Lambda V)\cdot \mathrm{b}_{i}||_{v}}{||V||_{v}||\mathrm{x}\cdot \mathrm{b}_{i}||_{v}}\leq\epsilon\log\overline{H}(\mathrm{x})$
$(0\leq i\leq q)$ (3)
, $\mathrm{x}\cdot \mathrm{b}_{i}=0$ $\mathrm{x}’\cdot \mathrm{b}_{i}=0$ $\mathrm{x}’\in \mathcal{O}_{k,S}^{N+1}$
$S$ 1.
, (3) . , , $||\cdot||_{v}$
. $\mathrm{x}\in \mathcal{O}_{k,S}^{N+1}$ , $\overline{H}(\mathrm{x}):=\prod_{v\in S}||\mathrm{x}||_{v}$ (
. $\overline{H}(\mathrm{x})=H(\mathrm{x})$ $\mathrm{x}$ $S$- ) .
, $N=n,$ $V=\mathrm{x}\in k^{n+1}$ $[\mathrm{V}\mathrm{l},\mathrm{T}\mathrm{h}\mathrm{e}\mathrm{o}\mathrm{r}\mathrm{e}\mathrm{m}6.4.3]$ .
(3)
$m_{H,S}(P)\leq m_{H(1),S}(P^{(1)})+\epsilon h(P)//$
, Diophantus \leq ‘ ’’
$P$ $H$ , $H^{(1)}$ $P^{(1)}$
$P^{(1)}$ , 3
$T_{[\mathrm{x}]}X\simeq k^{N+1}\Lambda v_{0}\Lambda v_{1}\Lambda$
. $\cdot$ .. $\Lambda v_{N-n}$
.
$\overline{1\not\in\not\in \text{ }\mathrm{f}\mathrm{f}\mathrm{l}_{\grave{\mathrm{J}}}\mathrm{H}\backslash \text{ }S(\mathrm{H}\backslash \mathrm{H}\text{ }k_{\mathrm{D}}^{\mathrm{A}})\text{ }S(k}^{N+1}$ ) , $v$ ( ) $v\mathit{0},$ $\ldots,$ $v_{N}$
, .
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2Diophantus Nevanlinna (Vojta )
Nevanlinna Diophantus .
2.1. $k$ . , $M_{k}$ $k$ . $\mathrm{x}=$. ( $x0$ : $\cdots$
$x_{n})\in \mathrm{P}^{n}(k)$ ( ,
$H_{k}( \mathrm{x}):=\prod_{v\in M_{k}}\max\{||x_{0}||_{v}, \ldots, ||x_{n}||_{v}\}$
$\mathrm{x}$ (height) .
$h( \mathrm{x}):=\frac{1}{[k\cdot \mathbb{Q}]}.\log H_{k}(\mathrm{x})$
$\mathrm{x}$ (logarithmic height) . $k$ .




24(Northcott ). $c>0,$ $d\geq 1$ ,
$\{P\in \mathrm{P}^{n}(k);H_{k}(P)\leq c, [k : \mathbb{Q}]\leq d\}$
2.5. $S$ $M_{k}$ , .
$L( \mathrm{X})=\sum_{i=0}^{n}a_{i}X_{i}$ , (k)
$H$ . $P\in \mathrm{P}^{n}(k)$
$m_{H,S}(P):= \frac{1}{[k\cdot \mathbb{Q}]}.\sum_{v\in S}\log\frac{||\mathrm{x}||_{v}}{||L(\mathrm{x})||_{v}}$ ,
$N_{H,S}(P):= \frac{1}{[k\cdot \mathbb{Q}]}.\sum_{v\not\in S}\log\frac{||\mathrm{x}||_{v}}{||L(\mathrm{x})||_{v}}$
, Nevanlinna “ ”, GG ?? .
(Ne nlinna “ ” )
$S$ $m_{H},$ $N_{H}$ .
$P\in \mathrm{P}^{1}(k)$ , $x=x_{1}./x_{0}$
$h(P)= \frac{1}{[k\cdot \mathbb{Q}]}.\sum_{v\in M_{k}}\log^{+}||x||_{v}$ ,
$m_{a}(P)= \frac{1}{[k.\mathbb{Q}]}.\sum_{v\in S}\log^{+}||\frac{1}{x-a}||_{v}$ ,
105
$N_{a}(P)= \frac{1}{[k.\mathbb{Q}]}.\sum_{v\not\in S}\log^{+}||\frac{1}{x-a}||_{v}$
, Vojta $[\mathrm{V}1, \mathrm{p}.34]$ . Nevanlinna Jensen
$\log|c_{\lambda}|=\int_{0}^{2\pi}\log|f(Re^{i\phi})|\frac{d\phi}{2\pi}+N_{f,(\infty)}(r)-N_{f,(0)}(r)$
( , $f(z)=c_{\lambda}z^{\lambda}+\cdots$ ) ,
.
$\sum_{v\in S}\log||x||_{v}+\sum_{v\not\in S}\log^{+}||x||_{v}-\sum_{v\not\in S}\log^{+}||\frac{1}{x}||_{v}=\sum_{v\in M_{k}}\log||x||_{v}$.
$\sum_{v\in M_{k}}\log||x||_{v}=0$ , “0”
Jensen. Diophantus .
, .
2.6 (height =“ 1 ”). $P\in \mathrm{P}^{n}(k)$
$h(P)=m_{H}(P)+NH(P)+O(1)$ .
, Schmidt ( 15)
.
27(Schmidt $=$ “ 2 ”). $H_{0},$ $\ldots,$ $H_{q}$ $\mathrm{P}^{n}(k)$
, $D= \sum_{i=0}^{q}H_{i}$ . $\forall\epsilon>0$ , $\cup T_{\alpha}$





$C$ $\mathbb{R}^{n}$ , A $n$ , $2^{n}V,$ $d(\Lambda)$
.
3.1. $\lambda\in \mathbb{R}$ , $\lambda C\cap\Lambda$ $i$ ,
$\lambda$ $\lambda_{i}$ , A $C$ $i$- ($i$-th successive
minima) .
Minkows









, $k$ . $d:=[k:\mathbb{Q}]$ .
34. $v\in S$ , $L_{v,i}(1\leq i\leq n)$ $k$ $k^{n}$ , $A_{v,i}$
$\prod_{i=1}^{n}$ $A_{v,i}=1$ .
$l( \mathrm{x}):=[\prod_{v\in S}$ l\leq imax $A_{v,i}||L_{v,i}(\mathrm{x})||_{v}]^{1/d}$\leq n
(length function) .
35. $\forall v\not\in S$ $||x||_{v}\leq 1$ $x\in k$ $S$- ( $S$-integer) . S-
$\mathcal{O}_{k,S}$ .
$l(\mathrm{x})$
$\mathcal{O}_{k,S}^{n}:=\{\mathrm{x}\in k^{n};||\mathrm{x}||_{v}\leq 1(\forall v\not\in S)\}$
$i$- $\lambda_{i}$ $\{\mathrm{x}\in \mathcal{O}_{k,\mathrm{S}}^{n};l(\mathrm{x})\leq\lambda\}$ $\grave{\grave{\mathrm{Y}}}$ $i$ $k$
$\lambda$ .
36. $\mathcal{O}_{k,S}$ $\mathbb{R}$ , $\mathcal{O}_{k,S}^{n}$ . ,
$v\in S$
$k_{v}$ $\mathcal{O}_{k,S}^{n}$ . , $\mathcal{O}_{k,S}^{n}$
.
33 .
37([BV] [Vl, TheOrem6111]). $\mathrm{A}\mathrm{a}$
$( \frac{1}{n!})^{r_{1}}(\frac{2^{n}}{(2n)!})^{r_{2}}\leq\frac{(\lambda_{1}\cdots\lambda_{n})^{d}}{\prod_{v\in S}||\det L_{v,i}||_{v}}\leq\frac{2^{n(r_{1}+r_{2})}|D_{k}|^{n/2}}{C(r_{1},r_{2},n)}$ ,
. $r_{1},$ $r_{2}$ $k$ $r1+2r_{2}=d$ .
$D_{k}$ $k$ . $C(r_{1},r_{2}, n)$ $v$ $N_{v}=1$ , $N_{v}=2$




4.1. $A\in\wedge^{p+1}k^{n+1},$ $B\in\wedge^{q+1}k^{n+1}(p\geq q)$ $.\mathrm{X}\backslash 1$ , (interior product)
$(A\cdot B)$ $\forall C\in\wedge^{p-q}k^{n+1}$
$(A\cdot B)\cdot C=(A\cdot(B\Lambda C))$
.
17 $v_{1}\ldots.$ ,vN- .
42 Zariski .
42. $X$ $v_{1,\ldots N-n},$$v$
Zariski . $v_{1},$ $\ldots,$ $v_{N-n}$ .
(i) $\mathrm{b}_{v,i}$
$||\mathrm{x}\cdot \mathrm{b}_{v,0}||_{v}\leq\cdots\leq||\mathrm{x}\cdot \mathrm{b}_{v,n}||_{v}\leq\cdots\leq||\mathrm{x}\cdot \mathrm{b}_{v,q}||_{v}$ (4)




$B:=B_{v,m}=\mathrm{b}_{v,n}\Lambda\ldots\Lambda \mathrm{b}_{v,N}$ $m\geq(\begin{array}{l}N+1N-n+1\end{array})-1$ .
(ii)
$v_{i}\cdot \mathrm{b}_{v,j}=0(1\leq i\leq N-n, 0\leq j\leq n-1)$ .
, $v_{1,\ldots,N-n}v$ $v$ ( \searrow )
(iii) $\mathrm{x}$ $C$








43 Nevanlinna Diophantus (Roth
) .
2
$v$ $\mathrm{x}$ $H_{:}$ .
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43. $L_{v,i}(0\leq i\leq N)$ $k$ $k^{N+1}$ , $c>$
$0,$ $\epsilon>0$ .
$\forall \mathrm{x}\in \mathcal{O}_{k,S}^{N+1}$ , $\mathrm{x}$ $(k^{N+1})^{*}$ $\mathrm{w}_{1},$ $\cdots,$ $\mathrm{w}_{n}\in(\mathcal{O}_{k,S}^{N+1}$
,
$||L_{v,i}^{*}(\mathrm{w}_{j})||_{v}\leq\overline{H}(\mathrm{x})^{c}$ $(\forall i,j, v\in S)$ (6)
$n-1$
$\prod_{v\in S}\prod_{i=0}1\leq j\leq n\mathrm{m}\mathrm{a}\mathrm{x}||L_{v,i}^{*}(\mathrm{w}_{j})||_{v}1\leq j\leq n\mathrm{m}\mathrm{a}\mathrm{x}||L_{v,l}^{*}(\mathrm{w}_{j})||_{v}\leq\overline{H}(\mathrm{x})^{-\epsilon}$
$(n\leq l\leq N)$ $(7)$
$\mathrm{x}\in S\subset k^{N+1}$
$S\subset k^{N+1}$ 3.
17 , $\mathrm{x}\in S$ 43
, .
2. $k^{N+1}\Lambda V$ .
4.4. , $A$
$||(\mathrm{x}’\Lambda V)\cdot \mathrm{b}_{i}||_{v}>A||V||_{v}||\mathrm{x}\cdot \mathrm{b}_{i}||_{v}$
$||(\mathrm{x}’\Lambda V)\cdot(\mathrm{b}_{j}\Lambda \mathrm{b}_{l_{1}}\Lambda\ldots\Lambda \mathrm{b}_{l_{N-n+1}})||_{v}>cA||V||_{v}||\mathrm{x}\cdot \mathrm{b}_{j}||_{v}$
$\mathrm{b}_{i}$ $c$ , $v_{0},$ $\ldots,$ $v_{N-n},$ $\mathrm{b}_{i}$ $l_{1},$ $\ldots,$ $l_{N-n+1}$ , $v_{0,\ldots N-n},$$v, $\mathrm{x}’,$ $\mathrm{b}_{i}$
$j$ .
$\mathrm{x}\in S$ , $\mathrm{b}_{v,i}$ (4) . $\mathrm{x}$ ,
$\mathrm{b}_{v,i}$ $\mathrm{x}$ .
$\mathrm{x}’\Lambda V\neq 0$ $\forall \mathrm{x}’\in \mathcal{O}_{k,S}^{N+1}$ , (5)
$\prod_{v\in S}\frac{||(\mathrm{x}’\Lambda V)\cdot \mathrm{b}_{v,i}||_{v}}{||V||_{v}||\mathrm{x}\cdot \mathrm{b}_{v,i}||_{v}}>\overline{H}(\mathrm{x})^{\epsilon}$ .
4.4 ,




$L_{v,i}(\mathrm{w})$ $=$ $(\mathrm{w}\Lambda V)\cdot(\mathrm{b}_{v,i}\Lambda B)$ $(0\leq i<n)$ (9)
$A_{v,i}$ $=$ $1/(||V||_{v}||\mathrm{x}\cdot \mathrm{b}_{v,i}||_{v})$
3 $S$ effective bound .
109




4.5. $m>l\geq 1$ . $\mathrm{x}0,$ $\ldots,$ $\mathrm{x}_{772}$ $\in k^{N+1},$ $\mathrm{y}_{0},$ $\ldots,$ $\mathrm{y}_{m}\in k^{N+1}$ , $X=$
$\mathrm{x}0\Lambda\ldots\Lambda \mathrm{x}\iota,$ $\mathrm{Y}=\mathrm{y}_{0}\Lambda\ldots\Lambda \mathrm{y}\iota$ .
$((X\Lambda \mathrm{x}_{l+1})\Lambda\ldots\Lambda(X\Lambda \mathrm{x}_{m}))\cdot((Y\Lambda \mathrm{y}_{l+1})\Lambda\ldots\Lambda(Y\Lambda \mathrm{y}_{m}))$
$=$ $(X\cdot \mathrm{Y})^{m-l-1}((\mathrm{x}_{0}\Lambda\ldots\Lambda \mathrm{x}_{m})\cdot(\mathrm{y}_{0}\Lambda\ldots\Lambda \mathrm{y}_{m}))$
, $\wedge^{m-l}(\wedge^{l+2}k^{N+1})$ .
$k^{N+1}\Lambda V$ $\mathcal{O}_{k,S}^{N+1}\Lambda V$ $\mathrm{b}_{v,i}\Lambda B$ $\mathrm{v}\mathrm{o}1\mathrm{u}\mathrm{m}\mathrm{e}/d(\mathrm{x}\Lambda \mathcal{O}_{k,\mathrm{S}}^{N+1})$
. $\mathrm{x}=x_{0}\mathrm{e}0+\cdots+x_{n}\mathrm{e}_{N}$ ( $\mathrm{e}_{i}$ ) . , $\mathrm{e}_{N-n+1}\Lambda V$,–, $\mathrm{e}_{N}\Lambda V$
$\mathcal{O}_{k,S}^{N+1}\Lambda V$ A .
$\mathrm{v}\mathrm{o}\mathrm{l}\mathrm{u}\mathrm{m}\mathrm{e}/d(\Lambda)$ $=$
$\prod_{v\in S}||((\mathrm{e}_{N-n+1}\Lambda V)\Lambda\ldots\Lambda(\mathrm{e}_{N}\Lambda V))\cdot((\mathrm{b}_{v,0}\Lambda B)\Lambda\ldots\Lambda(\mathrm{b}_{v,n-1}\Lambda B))||_{v}^{-1}$
$=$ $[ \prod_{v\in S}||V\cdot B||^{n-1}||(\mathrm{e}_{N-n+1}\Lambda\ldots\Lambda \mathrm{e}_{N}\Lambda V)\cdot(\mathrm{b}_{v,0}\Lambda\ldots\Lambda \mathrm{b}_{n-1}\Lambda B)||_{v}]-1$
$>><<$ $[||V||_{v}^{n-1}(d(\Lambda)/d(\mathcal{O}_{k,S}^{N+1}\Lambda V))||\det(\mathrm{b}_{v,i})||_{v}]^{-1}$









46(Davenport [Vl, Lemma62.1]). $\rho_{1},$ $\ldots,$ $\rho_{n}$ $\rho_{1}\geq\cdots\geq$
$\rho_{n},$
$\rho_{1}\lambda_{1}\leq\cdots\leq\rho_{n}\lambda_{n},$ $\rho_{1}\cdots\rho_{n}=1$ . $v\in S,0\leq i<n$
, $k,.S$ $\rho_{v,i}$ ,
$\hat{l}(\mathrm{x}):=[\prod_{v\in S}$ l\leq imax $\rho_{v,i}A_{v,i}||L_{v,i}(\mathrm{x})||_{v}]$\leq n
$1/d$
$4 \prod_{=1}^{n}\dot{.}A_{v},:=1$ , .







. $v$ $N_{v}=1$ , $N_{v}=2$ , $N_{v}=0$
, $v\in S$
l\leq i\leq nmax $\rho_{v,i}=\rho_{1}^{N_{v}}$
.









$\hat{\lambda}_{i}$ $[ \prod_{v\in S}||V||_{v}^{n-1}\prod_{v,i}A_{v,i}]1/nd$ (16)
$\prod_{v\in S}\prod_{i=0}^{n-1}||\mathrm{x}\cdot \mathrm{b}_{v,i}||_{v}^{-1/nd}||V||_{v}^{-1/nd}$ (17)
, (10) (15)
$0\leq i<n\mathrm{m}\mathrm{a}\mathrm{x}\rho v,i$
$\ll$ $(\hat{\lambda}_{1}/\lambda_{1})^{N_{v}}$ $(\forall v\in S, 0\leq i<n)$
$\ll$ $[ \prod_{v\in S}||V||_{v}^{n-1}\prod_{v,i}A_{v},{}_{i}\overline{H}(\mathrm{x})^{-\epsilon}]N_{v}/nd$ (18)
$\ll$ $( \prod_{v\in S}\prod_{i=0}^{n-1}||\mathrm{x}\cdot \mathrm{b}_{v,i}||_{v}^{-1/n}||V||_{v}^{-1/n}\overline{H}(\mathrm{x})^{-\epsilon})^{N_{v}/d}$ (19)
$\prod_{v\in S}0\leq i\mathrm{m}\mathrm{a}\mathrm{x}\rho v,i<n$




$\mathrm{b}$. $\mathrm{c}k^{\ovalbox{\tt\small REJECT} 1},$ $L_{i}(\mathrm{x})\ovalbox{\tt\small REJECT} \mathrm{x}\cdot \mathrm{b}_{i}$ . 0 $\ovalbox{\tt\small REJECT}\sigma(\mathfrak{y}<\sigma(2)<\ldots<\sigma(p)\ovalbox{\tt\small REJECT}$
$N$ $\sigma\ovalbox{\tt\small REJECT}(\sigma(1), \ldots, \sigma(p))$
$B_{\sigma}=\mathrm{b}_{\sigma(1)}\Lambda\ldots\Lambda \mathrm{b}_{\sigma(p)}$
B $\wedge^{p}k^{N+1}$ $L_{\sigma}(X)$ .
$A_{v,\sigma}$ $:=$ $A_{v,\sigma(1)}\cdots A_{v,\sigma(p)}$
$\lambda_{\sigma}$ $:=$ $\lambda_{\sigma(1)}\cdots\lambda_{\sigma(p)}$
, $L_{\sigma}(X)$ $A_{v,\sigma}$ $l_{\sigma}(X)$ $\mu 1,$ $\ldots,$ $\mu M(M=$
$(\begin{array}{l}n+1p\end{array}))$ .
47 $([\mathrm{V}\mathrm{l},\mathrm{P}\mathrm{r}\mathrm{o}\mathrm{p}\mathrm{o}\mathrm{s}\mathrm{i}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}6.3.10])$. $\sigma_{i}$ $\lambda_{\sigma_{1}}\leq\cdots\leq\lambda_{\sigma_{M}}$
.
$\lambda_{\sigma}.\cdot$ $\mu_{i}$ .




$A_{v,\sigma_{m}}$ $:=$ $A_{v,0}\cdots\overline{A_{v,m}}\cdots A_{v,n-1}$
, $i$- $\mu_{i}$ .
$\lambda_{\sigma_{n-m}}:=\lambda_{1}\cdots\overline{\lambda_{m+1}}\cdots\lambda_{n}$
, 47 $\lambda_{\sigma}\dot{.}$ $\mu_{i}$ , $\hat{l}_{\sigma}$ $\hat{\mu}_{1},$ $\ldots,$ $\ovalbox{\tt\small REJECT}$
(17)
$\hat{\mu}_{i}>><<\prod_{v\in S}\prod_{i=0}||\mathrm{x}\cdot \mathrm{b}_{v,i}||_{v}^{-(n-1)/nd}||V||_{v}^{-(n-1)/nd}$
. $\wedge^{n-1}(\mathcal{O}_{k,S}^{N+1}\Lambda V)$ $\nu_{1},$ $\ldots,$ $\nu_{n}$ ,
(14)
$||\nu_{j}\cdot((\mathrm{b}_{v,0}\Lambda B)\Lambda\ldots\Lambda(\mathrm{b}_{v,m}\overline{\Lambda}B)\Lambda\ldots\Lambda(\mathrm{b}_{v,n-1}\Lambda V))||_{v}$ (21)
$\ll$ $\prod_{i=0}^{n-1}||\mathrm{x}\cdot \mathrm{b}_{v,i}||_{v}^{-(n-1)/n}||V||_{v}^{-(n-1)/n}\prod_{i\neq m}\frac{1}{A_{v,i\beta v,i}}$





( $(\mathrm{u}_{l,1}\Lambda V)\Lambda\ldots\Lambda$ (ul, l\wedge V))
,
(21) $=||V||_{v}^{n-2}|| \sum_{l}(\mathrm{u}_{l,1}\Lambda\ldots\Lambda \mathrm{u}_{l,n-1}\Lambda V)\cdot(\mathrm{b}_{v,0}\Lambda\ldots\Lambda\overline{\mathrm{b}_{v,m}}\Lambda\ldots\Lambda \mathrm{b}_{v,N})||_{v}$ (22)
.




$\{\mathrm{b}_{v,0}, \ldots, \mathrm{b}_{v,N}\}$ .
(21) (22)
$||( \mathrm{u}_{j}\Lambda V)\cdot \mathrm{b}_{v,m}^{*}||_{v}<<\frac{\rho_{v,m}}{||\mathrm{x}\cdot \mathrm{b}_{v,m}||_{v}}\prod_{i=0}^{n-1}||\mathrm{x}\cdot \mathrm{b}_{v,i}||_{v}^{1/n}||V||_{v}^{1/n}$ (23)
$n-1$
$\prod\prod\max_{1e.e_{\mathrm{r}}}.||(\mathrm{u}_{j}\Lambda V)\cdot \mathrm{b}_{v,m}^{*}||_{v}\ll\prod||V||_{v}$. (24)





$\mathrm{b}_{v,l}^{*}\equiv\frac{-1}{\det(\mathrm{b}_{v,i})}\frac{B_{l}}{V\cdot B}\sum_{i=0}^{n-1}(\mathrm{x}\cdot \mathrm{b}_{v,i})\mathrm{b}_{v,i}^{*}$ $\mathrm{m}\mathrm{o}\mathrm{d} v_{0},$
$\ldots,$
$v_{N-n}(n\leq l\leq N)$ ,
( $B_{l}:=(v_{1}\Lambda\ldots\Lambda v_{N-n})\cdot(\mathrm{b}_{v,n}\Lambda\ldots\Lambda\overline{\mathrm{b}_{v,l}}\Lambda\ldots\Lambda \mathrm{b}_{v,N})$)
$\backslash$ ,
(23)
$||( \mathrm{u}_{j}\Lambda V)\cdot \mathrm{b}_{v,l}^{*}||_{v}<<\frac{||B_{l}||_{v}}{||V||_{v}}\prod_{i=0}^{n-1}||\mathrm{x}\cdot \mathrm{b}_{v,i}||_{v}^{1/n}||V||_{v}^{1/n_{0\leq}}\max_{i<n}\rho_{v},i(n\leq l\leq N)$. (25)
(20)
$\frac{\prod_{v\in S}||B_{\iota}||{}_{v}\overline{H}(\mathrm{x})^{-\epsilon}}{-\mathrm{I}1\cdot r11}(n\leq l\leq N)$ .
$\prod_{---O}1\leq j\mathrm{m}\mathrm{a}\mathrm{x}||(\mathrm{u}_{j}\Lambda V)\cdot \mathrm{b}_{v,l}^{*}||_{v}<<\frac{11v\in 5||-\iota \mathrm{I}|v--\backslash }{\prod_{v\in S}||V||_{v}}\leq n.$
.
$v\in\hat{s}^{1\leq j\leq n}\mathrm{A}^{\cdot}$
. $\backslash \cdot$ . -,- $\cdot\cdot$ 1 $1_{v\in S}\mathrm{I}|^{\gamma}||v$
(24) , 4.2(iii) $\in S$ ||B
$\prod\prod 1\leq j\mathrm{m}\mathrm{a}\mathrm{x}||(\mathrm{u}_{j}\Lambda V)\cdot \mathrm{b}_{v,m}^{*}||_{v}\max||(\mathrm{u}_{j}\Lambda V)\cdot \mathrm{b}_{v,l}^{*}||_{v}<<\overline{H}(\mathrm{x})^{-\epsilon}n-1\leq n1\leq j\leq n(n\leq l\leq N)$
$v\in Sm=0$
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43 2 (7) $\mathrm{w}_{1},$ $\ldots,$ $\mathrm{w}_{n}$ .
5. $\mathrm{x}\cdot \mathrm{b}_{v,i}\neq 0\gamma_{J}\text{ }f\ovalbox{\tt\small REJECT}^{\backslash }$
$||\mathrm{x}\cdot \mathrm{b}_{v,i}||_{v}>>\overline{\overline{H}(\mathrm{x})}||\mathrm{x}||_{v}$
(19)
$0 \leq j<n\mathrm{m}\mathrm{a}\mathrm{x}\rho_{v,i}<<\prod_{v\in S}(\frac{\overline{H}(\mathrm{x})}{||\mathrm{x}||_{v}})^{N_{v}/d}(\frac{1}{||V||_{v}})^{N_{v}/nd}=\overline{H}(\mathrm{x})^{(|S|-1)N_{v}/d}\overline{H}(V)^{-N_{v}/nd}$
(23) (25)
$||(\mathrm{x}\Lambda \mathrm{u}_{j})\cdot \mathrm{b}_{v,m}^{*}||_{v}\ll||V||_{v}^{1/n}\overline{H}(\mathrm{x})^{(|S|-1)N_{v}/d+1}\overline{H}(V)^{-N_{v}/nd}$




\sim k^ 43 1 (6) . $\mathrm{x}$ 43
. (5) $\mathrm{x}’$ , unit
17 .
5 4.3
, $k=\mathbb{Q}$ . $k$
.
$\overline{\mathbb{Q}}$
$P=P(X_{10}, \ldots, X_{1N;\cdots;}X_{m0}, \ldots, X_{mN})$
$R$ .




$P^{\mathrm{I}}:= \frac{1}{i_{h0}!\ldots i_{1N}!}\frac{\partial^{i_{10}+\cdots+i_{mN}}}{\partial X_{10}^{i_{10}}\ldots\partial X_{mN}^{i_{mN}}}P$
.
5.1. $\neg \mathbb{Q}^{n(N+1)}$ $T$ , $\mathrm{I}\mathrm{n}\mathrm{d}_{T}(P)$ $P^{\mathrm{I}}$ $T$ 0
$(\mathrm{I}/\mathrm{r})=c$ $c$ . $P\equiv 0$ $\mathrm{I}\mathrm{n}\mathrm{d}_{T}(P)=\infty$ .
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.
5.2. $c_{0},$ $\ldots,$ $c_{n}$
$+\cdots+$ $=0$ , $|$ $|\leq 1(0\leq i\leq n)$
. $L^{(i)}(0\leq i\leq N)$ .
, $\epsilon$ , $Q_{1},$ $\ldots,$ $Q_{m}$
$Q_{h}^{\epsilon}>2^{(n+1)}E$ , $Q_{h}^{\epsilon}>(n+1)(\epsilon^{-1}+1)$ $(1 \leq h\leq m)$ ,
$r_{1}\log Q_{1}\leq rh\log Qh\leq(1+\epsilon)r_{1}\log Q_{1}$ $(1 \leq h\leq m)$
.
, $0<\delta=\delta(\epsilon, n)<1$ , $\mathrm{g}_{h,1},$ $\ldots,$ $\mathrm{g}_{h,n}(1\leq h\leq m)$ $\mathbb{R}^{N+1}$ n-
$|L^{(k)}(\mathrm{g}h,t)|\leq Q_{h}^{c_{k}-\delta}$ $(0\leq k\leq n-1,1\leq h\leq m, 1\leq t\leq n)$
$|L^{(k)}(\mathrm{g}_{h,t})|\leq Q_{h^{n}}^{\mathrm{c}-\delta}$ $(n\leq k\leq N,$ $1\leq h\leq m,$ $1\leq t\leq n)$
.
, $\mathrm{g}h,1,$ $\ldots,$ $\mathrm{g}h,n$ $Mh,0,$ $\ldots,$ $Mh,N-n$ , $T_{h}=\{Mh,0=$
$\ldots=M_{h,N-n}=0\}$ . $T=T_{1}\cross\cdots \mathrm{x}T_{m}\subset\neg n(N+1)\mathbb{Q}$ $P\in \mathcal{R}$
$\mathrm{I}\mathrm{n}\mathrm{d}_{T}(P)\geq m\epsilon$
.
5.3. $m\geq 2,0<\epsilon\leq 1$
$\frac{r_{h+1}}{r_{h}}\geq\frac{2m^{2}}{\epsilon}$ $(1\leq h\leq m-1)$
.




$(x_{h,0}, \ldots, x_{h,N-n+1})$ $Mh,1,$ $\ldots,$ $Mh,N-n$ $B_{h}$
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